Non-coding RNAs (ncRNAs) are found to be important regulator of gene expression because 28 of their ability to modulate post-transcriptional processes. microRNAs are small ncRNAs 29 which inhibit translational and post-transcriptional processes whereas long ncRNAs are 30 found to regulate both transcriptional and post-transcriptional gene expression. Medicago 31 truncatula is a well-known model plant for studying legume biology and is also used as a 32 forage crop. In spite of its importance in nitrogen fixation and soil fertility improvement, 33 little information is available about Medicago ncRNAs that play important role in symbiosis.
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INTRODUCTION 94 are linked with symbiosis and transcription. In this study we have predicted 149 novel 95 miRNAs, which are not present in miRBase22 and establish a connection between these 96 novel miRNAs with various transcription factors and proteins involved in symbiosis. We also 97 have identified 770 mRNAs as their targets. In addition, we have analyzed the interactions 98 between miRNAs and their mRNA targets as well as the interactions between miRNAs and 99 their targets on lncRNAs. Owing to the important role of Medicago in symbiosis, a special 100 emphasis was given to decipher the symbiosis related gene regulation through analyzing the 101 interactions between predicted miRNAs and their nodulin target proteins. Along with that we Data collection and preparation 108 We have downloaded 8495 mature miRNA sequences available from 73 species of Sequences satisfying all the above mentioned criteria were selected as mature miRNAs. 142 Predicted miRNAs, which are absent in the miRBase21 are assigned as novel miRNAs. Targets for the novel miRNAs were predicted using psRNATarget server by using M. These 149 novel miRNAs belong to 40 different miRNA families (Table 1) . Two The number of targets of these miRNAs varies from one to 120. Among those, mtr- Target proteins associated with biological functions shown maximum involvement in 269 transcription (26.3%) and regulation of the transcription processes (13.8%), followed by 270 transport (14.8%) and metabolic processes (13.28%) ( Fig 7A) . Remaining targets were found 271 to be involved in plethora of biological processes including but not limited to signaling 272 pathways, multicellular organism development, translation, cell wall organization, 273 biosynthetic processes and biotic and abiotic stress responses.
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Majority of the targets (61%) associated with molecular functions are found to be involved in 275 binding of various biomolecules including ATP, ADP, DNA, chromatin, along with the 276 binding of different metal ions including Zn and Ca (Fig 7B) . Other targets are involved in 277 various enzymatic activities, catalytic activities, transcription factor activities and transporter 278 activities ( Fig 7B) .
Of the different targets contained in cellular components, majority (54%) are found to be 280 localized in the integral component of the membrane (Fig 7C) . Of the remaining, 22% are 281 found in nucleus and others are found to be localized in chromosome, cytosol, plasma 282 membrane, ribosome, cell wall, microtubule and other parts of the cell (Fig 7C) . 
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Hence, it is important to find the miRNA targets on lncRNAs to understand the cross-talks 295 between these two ncRNAs. Previous studies showed that lncRNA Induced by Phosphate The authors declare that they have no competing interests.
